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(54) OPTICAL MODULE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an optical module with which the accuracy 
of alignment of an optical fiber and photodetectors is relieved without degrading the 
performance of an optical module consisting of the optical fiber and the 
phtodetectors, the simultaneous attainment of optical coupling and electrical 
coupling is possible and production is easy. 

SOLUTION: A photodetector substrate 1 is arranged with the photodetectors 
consisting of photodetecting regions 3 having the size approximately equal to or 
smaller that the outside diameter of the optical fiber 2 and at least >1 projecting 
electrodes 4 for the photodetecting regions 3 in an array form. The end face and 
outer peripheral part of the optical fiber 2 are partly subjected to conductive coating 
5. The optical fiber 2 is brought near to the photodetector substrate 1 in such a 
manner that the exit light from the optical fiber 2 is made incident on the 
photodetecting regions 3 and the conductive coating 5 and the projecting electrodes 
4 are brought into contact with each other to attain electrical connection, by which 
the optical coupling and the electrical coupling are simultaneously attained. 
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. * NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated.. . 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the optical module which consists of at least one or more optical fibers and photo detectors. To the photo detector 
substrate arranged in the shape of an array, the photo detector which consists of an electrode which has [ as opposed to / 
comparable / as the outer diameter of said optical fiber / or / a light-receiving field smaller than it and this light-receiving field ] at 
least one or more heights The optical module characterized by being constituted so that this optical fiber that gave conductive 
covering to the end face of said optical fiber and a part of periphery section may be made to approach, the electrode which has 
said conductive covering and said heights may be contacted and electric connection may be taken. 

[Claim 2] The optical module according to claim 1 characterized by having the monotonous substrate which has the slot where the 
electrode was formed in at least one or predetermined spacing corresponding to said optical fiber, and fixing said optical fiber so 
that connection with said electric conductive covering and electrode of said slot may be taken by said Mizouchi. 
[Claim 3] The optical module according to claim 1 characterized by having protection heights to said a part of light-receiving field 
so that the joint material when joining the electrode which has said conductive covering and said heights may not permeate inside 
[ end-face ] an optical fiber. 

[Claim 4] The optical module according to claim 1 characterized by arranging so that said photo detector and said optical fiber may 
be pressurized and it may join together. 



[Translation done.] 
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•* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the optical module which can be applied to optical communication, optical 

information processing, an optical interconnection, etc. at a detail more about an optical transmission module. 

[0002] 

[Description of the Prior Art] The optical module is proposed as well-known reference which indicated the conventional technique 
concerning this invention by the "prototype of the many channels LD and PD array module" (trinominal outside Moriya scent , 1992 
Institute of Electronics, Information and Communication Engineers spring convention, C-269, P4-311) which can be illustrated. The 
thing of this reference mounts PD (photodiode) in the side face of the member for light corpuscle child immobilization, is arranged 
through the fiber and lens which were fixed to silicon V Mizogami, and has the structure fixed after adjusting an optical axis using 
the block for adjustment immobilization. 

[0003] Drawing 5 is drawing showing the optical module (PD array module) indicated by said reference, and, for a lens array and 23, 
as for PD array and 25, a tape fiber and 24 are [ 21 / a carrier and 22 / the block for adjustment immobilization and 26 ] SiV slot 
fiber alignment members among drawing. The tape fiber 23 is arranged to the precision by the V groove formed at equal intervals in 
the anisotropic etching of silicon. Moreover, the lens array which integrated the micro lens to the monolithic is used for the lens 
array 22. 

[0004] Drawing 6 is drawing showing other examples (refer to JP,5-37004,A) of the optical coupling of the conventional optical fiber 
and a photo detector, and the crevice 30 is formed so that the point of an optical fiber 36 may be held in the part corresponding to 
said light sensing portion 34 of the semi-conductor substrate 35 with which the light sensing portion 34 which consists of a buffer 
layer 31, a light absorption layer 32, and a gap layer 33 is formed. It positions by inserting an optical fiber 36 in this crevice 30, and 
optical coupling is made easy. And as for the electrical coupling to the circuit of the next step of a photo detector, in the 
conventional optical transmission module, it is common to carry out apart from optical coupling. 
[0005] 

[Problem(s) to be Solved by the Invention] It is necessary to perform optical-axis adjustment for every module, and a productivity 
issue remains with a configuration which finishes on an accommodation block setting up the photo detector shown in drawing 5 , 
and an optical fiber according to an individual. Moreover, the problem of becoming large also has the module itself. Moreover, by the 
approach of carrying out crevice formation and performing alignment with a fiber to the substrate shown in drawing 6 in self align, 
there are troubles — a production process becomes complicated and causes cost rises, such as a fall of the yield. Furthermore, in 
a Prior art, before mounting an optical fiber, connection which connects the electrode of a photo detector with behind in the 
electrical circuit of the next step must be performed apart from optical coupling. 

[0006] Without reducing the engine performance of the optical module which was made in view of the actual condition like **♦*, and 
consists of an optical fiber and a photo detector, it is possible to ease the precision of the alignment of an optical fiber and a photo 
detector, and to attain optical coupling and electrical coupling to coincidence, and this invention aims at offering the easy optical 
module of production. 
[0007] 

[Means for Solving the Problem] In order that this invention may solve the above-mentioned technical problem, among this 
inventions invention according to claim 1 Are the optical module which consists of at least one or more optical fibers and photo 
detectors, and comparable [ as the outer diameter of said optical fiber ] or A light-receiving field smaller than it, To the photo 
detector substrate arranged in the shape of an array, the photo detector which consists of an electrode which has at least one or 
more heights to this light-receiving field This optical fiber that gave conductive covering to the end face of said optical fiber and a 
part of periphery section is made to approach. When it is constituted so that the electrode which has said conductive covering and 
said heights may be contacted and electric connection may be taken, and making an optical fiber correspond to a photo detector, 
since said convex polar zone and said conductive covering are contacted, optical coupling becomes easy, and connection to the 
electrode of a photo detector is performed to coincidence. 

[0008] Moreover, among this inventions, in claim 1 , it has the monotonous substrate which has the slot where the electrode was 
formed in at least one or predetermined spacing corresponding to said optical fiber, said optical fiber is fixed so that connection 
with said electric conductive covering and electrode of said slot may be taken by said Mizouchi, and invention according to claim 2 
makes easy connection with the electrical circuit of the next step. 

[0009] Moreover, invention according to claim 3 has protection heights to said a part of light-receiving field in claim 1, and it is 
made for the joint material when joining the electrode which has said conductive covering and said heights not to permeate inside 
[ end-face ] an optical fiber among this inventions. 

[0010] Moreover, among this inventions, in claim 1, invention according to claim 4 is arranged so that said photo detector and said 
optical fiber may be pressurized and it may join together, and it contacts a convex electrode and conductive covering certainly. 
[0011] 

[Embodiment of the Invention] Below, the optical module by this invention is explained based on the gestalt of operation. Drawing 1 
(A) - drawing 1 (C) are the important section schematic diagrams of the optical module of the gestalt of operation by this invention, 
and drawing 1 (A) is [ the sectional view of the bond part of a photo detector and an optical fiber and drawing 1 (C) of the 
perspective view of the bond part of a photo detector and an optical fiber and drawing 1 (B) ] the direction top views of C line of 
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drawing 1 (A). 

[0012] As shown in drawing 1 , by the optical module by this invention the photo detector substrate 1 The electrode 4 which has 
[ as opposed to / comparable / as the outer diameter of an optical fiber 2 / or / the light-receiving field 3 smaller than it and said 
light-receiving field 3 ] at least one or more heights (It considers as the convex electrode 4 hereafter) from — the becoming photo 
detectors (for example, photodiode of the pin structure produced on a silicon crystal substrate etc.) are arranged in the shape of an 
array, and said optical fiber 2 has given conductive covering 5 (a metal thin film, transparent electrode film, etc.) to a part of end 
face and periphery section. And it is made to approach so that at least one or more optical fibers 2 may be made the photo 
detector substrate 1 and incidence of the outgoing radiation light from this optical fiber may be made to said light-receiving field 3, 
and it is constituted so that optical coupling and electrical coupling can be attained to coincidence, as said conductive covering 5 
and said convex electrode 4 are contacted and electric connection is taken. 

[0013] That is, by the above-mentioned configuration, since the outgoing radiation light from an optical fiber will choose the photo 
detector near the optical axis of this optical fiber with which said convex electrode 4 comes to contact the covering 5 of the end 
face of an optical fiber 2, and the periphery section in self align, optical-axis adjustment with an optical fiber 2 and a photo detector 
serves as needlessness (alignment free-lancer) in the array direction of a photo detector, and it can simplify a module production 
process. 

[0014] Drawing 2 (A) and (B) are the schematic diagrams of the optical module of the gestalt of operation by other invention of this 
application, drawing 2 (A) is the side elevation of drawing 2 (B), and drawing 2 (B) is the top view of drawing 2 (A). In case it actually 
attaches as a receiving module to some equipments, an optical module is electrically connected to the surrounding electronic- 
circuitry substrate 11 through the fiber attachment component 12. In the gestalt of this operation, Si crystal substrate is used for 
the fiber attachment component 12. the V groove for fiber maintenance is formed in this substrate by technique, such as 
anisotropic etching, patterning is performed by the lift-off method etc. into each slot an electrode 14 is produced into it, an optical 
fiber 2 is fixed to said V groove with conductive adhesives. conductive solder, etc., electrical connection is performed, and this fiber 
attachment component 12 and the substrate 1 1 with which the electrical circuit of the next step is formed are connected in the 
wire-bonding 1 3 grade. 

[0015] Drawing 3 (A) and (B) are the important section schematic diagrams for explaining the gestalt of operation by invention of 
further others of this application, drawing 3 (A) is the direction top view of A line of drawing 3 (B), and drawing 3 (B) is the B-B line 
sectional view of drawing 3 (A). When the protection heights 15 use bumps, such as conductive adhesives and solder, for said 
convex electrode 4, they are formed in the photo detector side so that it may prevent that the electrode member permeates 
between the core of a fiber, and a light-receiving side, and intercepts signal light. The formation approach of these protection 
heights 15 has the approach of forming with resin, an oxide film, etc. by patterning by the resist; or the approach by usual thin film 
coating technology and a usual photolithography technique. 

[0016] Drawing 4 is a side elevation for explaining the gestalt of operation by invention of further others of this application. The 
conductive member 16 which is rich in elasticity with the gestalt of this operation between the electrical installation to the next 
step circuit on the circuit board 1 1 of rear-face electrode 1b of a photo detector, and the circumference and an optical fiber, and 
the metal member 10 of the L character mold which served as the member for the pressurization of a photo detector Since the 
photo detector substrate 1 can be pressurized and arranged to an optical fiber 2 by having (for example, the member which covered 
the metal thin film to the resin member), said convex electrode 4 and said covering 5 surely come to contact, and can ensure 
electric connection. 

[0017] Various deformation is possible for this invention, without in addition to this deviating to this pneuma not only in an above- 
mentioned configuration and an above-mentioned approach. 
[0018] 

[Effect of the Invention] 

Effectiveness corresponding to claim 1 : the photo detector which consists of a convex electrode [ as opposed to / comparable / 
as the outer diameter of an optical fiber / or / a light-receiving field smaller than it and said light-receiving field ] to the photo 
detector substrate arranged in the shape of an array By approaching the optical fiber which gave conductive covering to the end 
face of an optical fiber, and a part of periphery section, and contacting said convex electrode and said conductive covering Since 
the precision of alignment could be eased and optical coupling and ejection of a photo detector electrode were performed to 
coincidence, without carrying out performance degradation of the optical module which consists of an optical fiber and a light 
corpuscle child, it became possible to offer the easy optical module of production. 

Effectiveness corresponding to claim 2: By fixing said optical fiber to this slot of the monotonous substrate which has the slot 
where the electrode is given, the connection with the electrical circuit of the next step became easy, and it became possible to 
offer a cheap optical module. 

Effectiveness corresponding to claim 3: Since it had protection heights to said light-receiving field, the conductive member of said 
convex electrode and adhesives became possible [ preventing permeating between the core section of an optical fiber, and a light- 
receiving field ], and became possible [ producing the good module of the yield ]. 

Effectiveness corresponding to claim 4: In order that a convex electrode and conductive covering might contact certainly by 
pressurizing and arranging a photo detector substrate to an optical fiber, it became possible to ensure electric connection. 



[Translation done.] 
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- * NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL FIELD 



[Field of the Invention] This invention relates to the optical module which can be applied to optical communication, optical 
information processing, an optical interconnection, etc. at a detail more about an optical transmission module. 
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. * NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 
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3.1n the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art] The optical module is proposed as well-known reference which indicated the conventional technique 
concerning this invention by the "prototype of the many channels LD and PD array module" (trinominal outside Moriya scent , 1992 
Institute of Electronics, Information and Communication Engineers spring convention, C-269, P4-31 1) which can be illustrated. The 
thing of this reference mounts PD (photodiode) in the side face of the member for Ijght corpuscle child immobilization, is arranged 
through the fiber and lens which were fixed to silicon V Mizogami, and has the structure fixed after adjusting an optical axis using 
the block for adjustment immobilization. 

[0003] Drawing 5 is drawing showing the optical module (PD array module) indicated by said reference, and, for a lens array and 23, 
as for PD array and 25, a tape fiber and 24 are [ 21 / a carrier and 22 / the block for adjustment immobilization and 26 ] SiV slot 
fiber alignment members among drawing. The tape fiber 23 is arranged to the precision by the V groove formed at equal intervals in 
the anisotropic etching of silicon. Moreover, the lens array which integrated the micro lens to the monolithic is used for the lens 
array 22. 

[0004] Drawing 6 is drawing showing other examples (refer to JP,5-37004,A) of the optical coupling of the conventional optical fiber 
and a photo detector, and the crevice. 30 is formed so that the point of an optical fiber 36 may be held in the part corresponding to 
said light sensing portion 34 of the semi-conductor substrate 35 with which the light sensing portion 34 which consists of a buffer 
layer 31, a light absorption layer 32, and a gap layer 33 is formed. It positions by inserting an optical fiber 36 in this crevice 30, and 
optical coupling is made easy. And as for the electrical coupling to the circuit of the next step of a photo detector, in the 
conventional optical transmission module, it is common to carry out apart from optical coupling. 



[Translation done.] 



http://www4jpdl.ncipi.gojp/cgi-bin/tran_web.cgLeije 



04/11/26 



1/1 ^-v 



• * NOTICES * 
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EFFECT OF THE INVENTION 



[Effect of the Invention] 

Effectiveness corresponding to claim 1 : the photo detector which consists of a convex electrode [ as opposed to / comparable / 
as the outer diameter of an optical fiber / or / a light-receiving field smaller than it and said light-receiving field ] to the photo 
detector substrate arranged in the shape of an array By approaching the optical fiber which gave conductive covering to the end 
face of an optical fiber, and a part of periphery section, and contacting said convex electrode and said conductive covering Since 
the precision of alignment can be eased and optical coupling and ejection of a photo detector electrode can be performed to 
coincidence, without carrying out performance degradation of the optical module which consists of an optical fiber and a light 
corpuscle child It became possible to offer the easy optical module of production. 

Effectiveness corresponding to claim 2: By fixing said optical fiber to this slot of the monotonous substrate which has the slot 
where the electrode is given, the connection with the electrical circuit of the next step became easy, and it became possible to 
offer a cheap optical module. 

Effectiveness corresponding to claim 3: Since it had protection heights to said light-receiving field, the conductive member of said 
convex electrode and adhesives became possible [ preventing permeating between the core section of an optical fiber, and a light- 
receiving field ], and became possible [ producing the good module of the yield ]. 

Effectiveness corresponding to claim 4: In order that a convex electrode and conductive covering might contact certainly by 
pressurizing and arranging a photo detector substrate to an optical fiber, it became possible to ensure electric connection. 



[Translation done.] 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] It is necessary to perform optical-axis adjustment for every module, and a productivity 
issue remains with a configuration which finishes on an accommodation block setting up the photo detector shown in drawing 5 , 
and an optical fiber according to an individual. Moreover, the problem of becoming large also has the module itself. Moreover, by the 
approach of carrying out crevice formation and performing alignment with a fiber to the substrate shown in drawing 6 in self align, 
there are troubles — a production process becomes complicated and causes cost rises, such as a fall of the yield. Furthermore, in 
a Prior art, before mounting an optical fiber, connection which connects the electrode of a photo detector with behind in the 
electrical circuit of the next step must be performed apart from optical coupling. 

[0006] Without reducing the engine performance of the optical module which was made in view of the actual condition like ****, and 
consists of an optical fiber and a photo detector, it is possible to ease the precision of the alignment of an optical fiber and a photo 
detector, and to attain optical coupling and electrical coupling to coincidence, and this invention aims at offering the easy optical 
module of production. 



[Translation done.] 
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MEANS 



[Means for Solving the Problem] In order that this invention may solve the above-mentioned technical problem, among this 
inventions invention according to claim 1 Are the optical module which consists of at least one or more optical fibers and photo 
detectors, and comparable [ as the outer diameter of said optical fiber ] or A light-receiving field smaller than it, To the photo 
detector substrate arranged in the shape of an array, the photo detector which consists of an electrode which has at least one or 
more heights to this light-receiving field This optical fiber that gave conductive covering to the end face of said optical fiber and a 
part of periphery section is made to approach. When it is constituted so that the electrode which has said conductive covering and 
said heights may be contacted and electric connection may be taken, and making an optical fiber correspond to a photo detector, 
since said convex polar zone and said conductive covering are contacted, optical coupling becomes easy, and connection to the 
electrode of a photo detector is performed to coincidence. 

[0008] Moreover, among this inventions, in claim 1, it has the monotonous substrate which has the slot where the electrode was 
formed in at least one or predetermined spacing corresponding to said optical fiber, said optical fiber is fixed so that connection 
with said electric conductive covering and electrode of said slot may be taken by said Mizouchi, and invention according to claim 2 
makes easy connection with the electrical circuit of the next step. 

[0009] Moreover, invention according to claim 3 has protection heights to said a part of light-receiving field in claim 1, and it is 
made for the joint material when joining the electrode which has said conductive covering and said heights not to permeate inside 
[ end-face ] an optical fiber among this inventions. 

[0010] Moreover, among this inventions, in claim 1, invention according to claim 4 is arranged so that said photo detector and said 
optical fiber may be pressurized and it may join together, and it contacts a convex electrode and conductive covering certainly. 
[0011] 

[Embodiment of the Invention] Below, the optical module by this invention is explained based on the gestalt of operation. Drawing 1 
(A) - drawing 1 (C) are the important section schematic diagrams of the optical module of the gestalt of operation by this invention, 
and drawing 1 (A) is [ the sectional view of the bond part of a photo detector and an optical fiber and drawing 1 (C) of the 
perspective view of the bond part of a photo detector and an optical fiber and drawing 1 (B) ] the direction top views of C line of 
drawing 1 (A). 

[0012] As shown in drawing 1 , by the optical module by this invention the photo detector substrate 1 The electrode 4 which has 
[ as opposed to / comparable / as the outer diameter of an optical fiber 2 / or / the light-receiving field 3 smaller than it and said 
light-receiving field 3 ] at least one or more heights (It considers as the convex electrode 4 hereafter) from — the becoming photo 
detectors (for example, photodiode of the pin structure produced on a silicon crystal substrate etc.) are arranged in the shape of an 
array, and said optical fiber 2 has given conductive covering 5 (a metal thin film, transparent electrode film, etc.) to a part of end 
face and periphery section. And it is made to approach so that at least one or more optical fibers 2 may be made the photo 
detector substrate 1 and incidence of the outgoing radiation light from this optical fiber may be made to said light-receiving field 3, 
and it is constituted so that optical coupling and electrical coupling can be attained to coincidence, as said conductive covering 5 
and said convex electrode 4 are contacted and electric connection is taken. 

[0013] That is, by the above-mentioned configuration, since the outgoing radiation light from an optical fiber will choose the photo 
detector near the optical axis of this optical fiber with which said convex electrode 4 comes to contact the covering 5 of the end 
face of an optical fiber 2, and the periphery section in self align, optical-axis adjustment with an optical fiber 2 and a photo detector 
serves as needlessness (alignment free-lancer) in the array direction of a photo detector, and it can simplify a module production 
process. 

[0014] Drawing 2 (A) and (B) are the schematic diagrams of the optical module of the gestalt of operation by other invention of this 
application, drawing 2 (A) is the side elevation of drawing 2 (B), and drawing 2 (B) is the top view of drawing 2 (A). In case it actually 
attaches as a receiving module to some equipments, an optical module is electrically connected to the surrounding electronic- 
circuitry substrate 11 through the fiber attachment component 12. In the gestalt of this operation, Si crystal substrate is used for 
the fiber attachment component 12, the V groove for fiber maintenance is formed in this substrate by technique, such as 
anisotropic etching, patterning is performed by the lift-off method etc. into each slot, an electrode 14 is produced into it, an optical 
fiber 2 is fixed to said V groove with conductive adhesives, conductive solder, etc., electrical connection is performed, and this fiber 
attachment component 12 and the substrate 11 with which the electrical circuit of the next step is formed are connected in the 
wire-bonding 13 grade. 

[0015] Drawing 3 (A) and (B) are the important section schematic diagrams for explaining the gestalt of operation by invention of 
further others of this application, drawing 3 (A) is the direction top view of A line of drawing 3 (B), and drawing 3 (B) is the B-B line 
sectional view of drawing 3 (A). When the protection heights 15 use bumps, such as conductive adhesives and solder, for said 
convex electrode 4, they are formed in the photo detector side so that it may prevent that the electrode member permeates 
between the core of a fiber, and a light-receiving side, and intercepts signal light. The formation approach of these protection 
heights 15 has the approach of forming with resin, an oxide film, etc. by patterning by the resist, or the approach by usual thin film 
coating technology and a usual photolithography technique. 

[0016] Drawing 4 is a side elevation for explaining the gestalt of operation by invention of further others of this application. The 
conductive member 16 which is rich in elasticity with the gestalt of this operation between the electrical installation to the next 
step circuit on the circuit board 1 1 of rear-face electrode 1b of a photo detector, and the circumference and an optical fiber, and 
the metal member 10 of the L character mold which served as the member for the pressurization of a photo detector Since the 
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photo detector substrate 1 can be pressurized and arranged to an optical fiber 2 by having (for example, the member which covered 
the metal thin film to the resin member), said convex electrode 4 and said covering 5 surely come to contact, and can ensure 
electric connection. » 

[0017] Various deformation is possible for this invention, without in addition to this deviating to this pneuma not only in an above- 
mentioned configuration and an above-mentioned approach. 



[Translation done.] 



http:/ / www4jpdl.ncipi.gojp/cgi-bin/tran_web_cgi_ejje 



04/11/26 



1/1 ^-v 



• * NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n.the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the important section schematic diagram of the optical module by the gestalt of operation of this invention. 
[Drawing 2] It is the schematic diagram of the optical module by the gestalt of implementation of other invention of this application. 
[Drawing 3] It is an important section schematic diagram for explaining the gestalt of operation by invention of further others of this 
application. 

[Drawing 4] It is a side elevation for explaining the gestalt of operation by invention of further others of this application. 
[Drawing 5] It is an example of the optical coupling of the conventional optical fiber and a photo detector. 
[Drawing 6] they are other examples of the optical coupling of the conventional optical fiber and a photo detector. 
[Description of Notations] 

1 [ — The convex polar zone, 5 / — Conductive covering, the metal member of a 10— L character mold 1 1 / — A substrate, 12 / 
— A fiber attachment component, 13./ ~ Wire bonding, 14 / — The electrode of a V groove, 15 / — Protection heights, 16 / — 
Conductive member which is rich in elasticity. ] ~ A photo detector substrate, 2 — An optical fiber, 3 — A light-receiving field, 4 
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'♦NOTICES* 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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